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September 4, 2002 

Docket Management System 
U.S. Department of Transportation 
Room PL 401, 
400 Seventh Street, S.W. 
Washington, DC 20590-0001 

Subject: RSPA-01-10373 (HM-220D) - I 7 
Gentlemen: 

This letter represents an appeal by the Compressed Gas Association (CGA) to Docket 
RSPA-01-10373 (HM-220D) as required by 49 CFR @j 106.110 and 106.115. 

The CGA, founded in 191 3, represents over one-hundred and fifty member companies 
world wide in the development and promotion of safety standards and safe practices in 
the industrial gas industry. The Association represents all facets of the industry - 
manufacturers, distributors, suppliers, and transporters. Through the committee system 
CG A creates tech n ica I specifications, safety stand a rd s, training and ed ucationa I 
materials; and also works with government agencies to formulate responsible 
regulations and standards and to promote compliance with these regulations. 

CGA members produce, market, and distribute industrial gases and cryogenic liquids 
such as carbon dioxide, ethylene, hydrogen, nitrogen, nitrous oxide, and oxygen as well 
as various specialty gases, many classified as poison gases. Accordingly our members 
have a strong interest in domestic and international regulations governing these 
products. 

CGA can find no justification for an effective date just over sixty days from the initial 
notice in the Federal Register. NPRM HM-220 was open for over three years before it 
was finally withdrawn. HM-220D was issued as a Final Rule and provided no 
opportunity for public comment. To expect compliance of final rule HM-220D in such a 
short time is unreasonable. This Final Rule should be withdrawn and converted to a 
Notice of Proposed Rulemaking (NPRM) with sufficient time to review and comment on 
the proposal. 

mailto:cga@cganet.com
http://www.cganet.com


HM-220D Appeal 

A brief review of this final rule by some of our members revealed the following 
significant issues that must be addressed: 

§171.6(e). Some of what concerns our members is not what is in HM-220D as much as 
what is not. For instance, the 1994 issue of CGA publication C-3 is referenced in 
§ I  71.6(e) of this rulemaking. CGA updated this publication in 2000 and again in 2002. 

In addition, the volumetric expansion test contained in our publication C-I  is often 
referred to by DOT Enforcement during an audit but C-I is not referenced in this 
rulemaking. 

§173.301(f)(2). This section is particularly onerous to CGA and its members. In today’s 
technology it is not possible to assure the PRD is in communication with the vapor 
phase. In liquefied compressed gas it is common practice to ship cylinders and tubes in 
a horizontal position. To design, test, implement and distribute a PRD that would at all 
times be in communication with the vapor phase would require several years and, 
considering the confined space in which the PRD would be contained, may not be 
practical or even possible. 

If allowed to take effect this rule will, on October 1, 2002, outlaw millions of cylinders, 
many already in transit, with virtually no increase in safety. While the cost of such an 
action may be calculated it can not be done in so short a time frame. Considering it will 
affect the fire protection Industry, the refrigerant gas industry, Specialty Gas and 
Electronics Industries to name a few industries that control millions of cylinders it is not 
difficult to estimate the cost of compliance to be in tens of millions of dollars and 
possibly cause some companies to cease operations. 

Further, tests were conducted by CGA, with DOT’S participation, during the late 1970’s 
validating the CGA formulas presently listed in CGA Pamphlet S-I .I indicating PRD’s 
were sufficient to relieve the cylinder (in the liquid phase) during a bonfire test. Due to 
the size of the report, over 130 pages, this report will be forwarded to RSPA under 
separate cover. 

§173.301(f)(3). This section requires all PRDs in the DOT 3 series cylinders have a set 
pressure with a tolerance of “plus zero minus 10%’’ of test pressure. This requirement 
does not take into account that some PRDs are fuse metal devices designed to function 
in excess heat and at a point unrelated to the cylinder’s test pressure. 
We believe the more correct wording would be: “For DOT 3, 3A, 3AA, 3AL, 3AX, 
3AAX, 3B or 3BN cylinder, from the first requalification due on and after October 1, 
2002, the set pressure of the pressure relief device incorporating a CG-I, CG-4 or CG-5 
pressure relief device shall not exceed the test pressure with a tolerance of plus zero to 
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HM-220D Appeal 

Minus 10%. This requirement does not apply if a CG-2, CG-3, CG-7 or CG-9 device is 
used on the aforementioned cylinders”. 

§173.301(g)(l). The fifth sentence should be changed to read as follows: 
“Each cylinder must be individually equipped with a pressure relief device as required in 
paragraph (f) of this section, except that pressure relief devices on manifolded 
horizontal cylinders, which are mounted on a motor vehicle or in a framework, may be 
selected as to type, location and quantity according to the lowest marked pressure limit 
of an individual cylinder in the manifolded unit, provided the pressure relief devices 
selected for the manifolded unit have been tested in accordance with CGA Pamphlets 
S-1.1 and S-7”. 

This revision would allow tube trailer and tube container manufacturers to assemble the 
equipment using a common type of safety relief device with the same pressure setting. 

5173.301(h). This section is ambiguous. We believe RSPA intended to exempt MC and 
B type cylinders in acetylene service. However, the wording in this section implies all 
acetylene cylinders do not require valve protection. We believe this section must be 
rewritten to be clearly understood. 

51 73.302(b)(I). Elastomers and other non-metallic components are used in the sealing 
and operation of valves used in oxygen service. If this rulemaking takes effect as 
written it would create a major disruption in the supply of medical oxygen to hospitals 
and medical professionals. We believe it was the intent of RSPA to specify the metallic 
requirements similar to our recommendations in CGA publication V-9. This section 
should be rewritten as follows: 
“Each valve body or the metallic portions of a valve that may come in contact with the 
oxygen being transported in the cylinder must be constructed of brass or stainless 
steel”. 

§177.840(a)(1). This new section requiring that all PRDs be ported in the vapor phase 
of the cylinder will have a very serious negative impact. The compressed gas industry 
physically can not comply with this requirement. See our comments on § I  73.301 (f)(2). 

5180.21 l(a) and (b). It is unclear if the intent of this section is to apply the same 
guideline for repairing newly manufactured cylinders as is required for non- 
manufacturers who repair old cylinders. This needs to be clarified. 

These comments were provided after only a brief review. We believe there may be 
other issues not as apparent as these in HM-220D that could have a serious impact on 
the gas industry. The Compressed Gas Association believes this rulemaking represents 
a major change in the regulations requiring a much more thorough review and can not 
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HM-220D Appeal. 

stress enough that Final Rule HM-220D must be withdrawn and reissued as a Notice of 
Proposed Rulemaking (NPRM) with a 120 to 180 day comment period. 

The CGA respectfully appreciates the opportunity to present this appeal and looks 
forward to a favorable response from RSPA. 

Very truly yours, 
COMPRESSED GAS ASSOCIATION 

R. J. McGrath 
Technical Manager 
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A. INTRODUCTION 

This  document supplements the r e p o r t  titled " F i r e  T e s t  Data In Support 

of S- 1. 1 Formulae".  

applicable to  cases  where  the valve safety devices w e r e  s ized to  minimum S-1. 1 

Whereas that r epor t  summar ized  successful  f i r e  t e s t s  

requi rements ,  this  document covers  c a s e s  where purposely undersized safety 

devices resu l ted  in cylinder ruptures .  

document becomes a reposi tory for  f i r e  t e s t  data associated with cylinder rup-  

It is planned that this supplemental  

t u re s .  T h e r e  is s t rong evidence to  show here in  that f i r e  t e s t s  resul t ing in 

cylinder ruptures  have  been due to improper ly  s ized  safety devices;  i. e . ,  

devices s ized below S-1. 1 requirements .  

B. SUMMARY 

Data Point G - A 125 lb. Wc  cylinder ruptured.  It was equipped with 

two valves which together w e r e  capable of protecting 

about 64 lb. W c  p e r  S-1.1. 

Data Point K - A 50 lb. cylinder ruptured,  it was equipped with one 

valve capable of protecting 31.2 lbs. W, per  S-1. 1. 

Data Point W - A 50 lb. cylinder ruptured with a valve capable of 

protecting 35- 2 lbs. W, p e r  S-1. 1. P a r a g r a p h  4 . 8 .  

Significantly this  t e s t  was repea ted  by a successfu l  

follow-up t e s t  using a Condon valve #64-666A designed 

to meet S-1. 1 requi rements .  This  t e s t  is r epor t ed  as 

Data Point 6 on Page  69 of "Fire T e s t  Data In Support  

of S-1. 1 Formulae".  



..- . 

F s b r u c r y  1.0, 1969 

. F i l s  

R. €3. Schaefsr 

At t he  Burczu of G-Aplosivc l ab ,  Ralirvay, a n  i n i t i a l  
f rre  t c s t  z a s  cor?:>lctcd Fcbrunry 0 ,  1939 u n s u c c c s s i u l l y .  X t  
is o u r  conc la s io i>  t h c  c y l i n d z r  vias n u t  equinpcd biith adcquatc 
safety venting arcs- kJc  f ' u r t k r  c p i n c  that  t h i n  wall vessels 
may r e q u i r e  Esrc venting capability t h a n  c o n v e n t i o n a l  t > ~ a s ,  
because loczlizcd 1ieatj.ng in a f i r e  is nore possible due to 
the t h i n  v::all ar;d poorer heat d i F s i p z t l o n ,  v.-hich i2- fol?-o;:ed 
by localized a n n e a l i n g  zmd premature burst. 

Snecimcn tested was 125.2 lb. watcr capaci ty c y l i n d e r  
of n o n i n a l  n in i rxm wall 0,063 i n c h e s  per \%?s c3ra;cing A10660 
equipped w i t h  1 vq)or to I l i q u i d  (d iptubz)  n y l o n  VZil*JC pzr 
Supcxior i)r!05 which have a rated f 1 . o ~ ~  c 2 p a c i t y  cspzble of hZnZ1- 
i n 9  ahout3iZ'lb. xater capacity, C y l i n d G r  was C h X g C d  a l  125 Ib. 
n e t  w i t h  R22. I t  had been  pretested at 550 ps i  and estinared 
b u r s t  was t o  be about 750. 

Test Set IJq - Standard B of G f i r e  test i n  explosion 
proof test. Approximately 2 cubic feet of k i n d l i n g  and cl g a l l o n  
of kerosine, C y l i n d e r  was gaubed t h r o u g h  a valve b a r e l y  cracked 
open to a 1,009 lb. gauge located approximately 50 feet arvay. 

Results - See p r e s s u r e  p l o t  SK Ri3S 2069A. Cylinder 
rup tu red  at about 550 p s i  bursting i:ito three pieces .  Eoth valves 
were f u n c t i o n i n g  fully a t  about 400 ?si, b u t  were inadzquatc t o  
keep the  p r e s s u r e  from r i s i n g ,  They o p e r a t e d  for 5% n i n u t e s ,  and 
we belicvc t h e  safety  operating par t s  blew o u t  at 450  p s i .  

SIC RBS 2669 is a gauge survey of the c y l i n d e r  parts. The 
burst s t a r t e d  at p o i n t  11 and was a normal b u r s t  for t h i s  type of 
tank . 
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DRAWING NO. 
ERAhCE FOR DIMENSIONS SUPERIOR VALVE COMPANY 'ORAWN OAT' 
ER THAN THOSE SPECIFIED WASHINGTON, PA. H HoLL,,+ ;7i.?-5.7 .i g 5 5 CH'KD. BY SCALE 

5x / DIA. LENGTH 
'UAL f 002 2 . 0 0 5  

PART NO. OR C A T 4 L O G  NO. :?lONAL = .005 f .010 
I 

R E V I S I O N S  
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SHIPMENT 1 DATE A D  YO'JR FROM VI A 

5 1 4  

TEST & IPiSPZCTIOH R E P O R T  

INV. DATE 

._--..--- 

COMPLETE TESTING AND INSPECTIOPI SERVICE 

MASS. FOKCE,' TORQUE. HYDFiOSlATIC FLOW. PHYSICAL. P W 3 F  TESTIfJG 

MASS SPECTROMETRY LEAK OETECTICN. STAiTiC & DYNA.MlC RALAKCIFIG 

SCALE 8 DYNAMOMETER, CALIBRATION. FLUORESCENT PENETRANT k PICT TESTING 

7 r 1 

 QUANTITY 

1 

PART NO. DE5CRiPTIC)N PARTS CONFORMING 

PARTSKOTCONFORMINC 

S a f e t y  Rel ie f  Vzlve  

______- 
UETHOD USED: - - 

Relief v a l v e  WBS flow t e s t e d  2 4 5 0  PSI i r , l e t  p re s su re  
using a s tzndar6 san ic  f iow R o z z l e  10 xeasure f l o w  rate. 

RESULTS: . . . .  
The flow r a t e  was'9.5..3 SCFSi. 

EQUIPMENT USED: 

Flow Dyne .02Sl nozzle 

-- -___I___ ____._. -______I__-- -- - _ _ _ _ _ _ _ ~  _________ - - - _ _ _ _ _ _ _ - -  
The above p a r t s  hob. b a n  c a r * f j l l y  tmstcd in accoidonce wi th  oboie methods. Thls i ~ s p o c t ~ u n  i s  Itraitcd to Jofectr disclosed 
horn above method onl,. GUR L I A B I L I T Y  NOT TO E X C E E D  COST OF RE-INSPECTION OW RE-1 EST. 

R E 5 P E CT f U LL Y SU Bhil TT ED, 
Ccrtif icatiorr No. ...2 0 3  0.3 S u b r a i b - d  and S W Q ~  le beform ma 

this . . . . . . . . . . . . . . . . . .  d o y a f  ............................ ? 9  ..... 
. . . . . . . . . . . .  ...... . . . . . . . . . .  . . . .  ................................. 





~ - 1 2  ID _I 

DR. : RIiS ' SCALE % &Tf/,l 

6 P 
CONDON .649 VALV- 

PART # 

92371 
i 

DOT39-NRC 260/325 M1002 
CAPACITY 53.25 LBS. WATER M I N .  
SERVICE PRESSURE 260 PSI 
TEST PRESSURE 325 PSI 
BURST PRESSURE 650 PSI M I N .  
FINISH: ONE COAT ENAMEL 

('II -)- 
.046 



SUBJECT Bureau of E q l o s i v e s  T e s t s  - Isotron SO-Lb. 

DATE 

TO 

September 3 ,  1976 

FILE 

F RtJM R. B. Schaefer 

IN REPLY TO 

COP1 ES TO R45, M30,'DlO 
J i m  Condon,' Condon Mfg. - Bob Jernberg, Pressure Pak 

At t h e  Bureau of Explosives i n  Raritan I n d u s t r i a l  Park on 
Septenber 1, a series of t e s t s  were m d e  to see i f  we could 

, q u a l i f y  the Condon Steel Valve for flow and performance. The  
attached chart .shows t h e  iesclts of the t e s t  which shcws in- 
adequate flaw on t h e  spring loaded version; but e x c e l l e n t  
performance on t h e  diaphrasn type. la view of our interests 
in having a secondary source  on an adEquate valve, we have . 
asked ConZon to continue t o  work on the spring load tyse but 
would l i ke  to get a t r i a l  lot of t h e  diaphragn style for 
commercial experimental work. 

Safety devices have not been a pro5len nor have-they had 6ad 
experience i n  t h e i r  testing rigs. 

R3S/n?s 
A t t a c h .  



FIRE TEST DATA IN SUPPORT 

OF 

S-1.1 FORMULAE 

October 30, 1978 
(Original) 

November 13, 1978 
- 

(Revised) . 

December 11, 1978 
- - -(Revised-) ~ ~ 

November 1, 1980 
(Revised) 
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LIST OF PHOTOGRAPHS 

P a g e  
Number  

Negative 
Number Descr ip t ion  

3 8 Ecl ipse  F i r e  Engine Company,  wheel  type bu rne r  unit 
with f i re  br ick  cyl inder  suppor t  i n s t a l l ed  

8 

9 

9 

10 

10 

Burner  unit with secondary  wind def lec tor  instal led 4 

6 

8 

10 

11 

Spark Igniter being ins ta l led  t h r u  b a s e  a s sembly  

Center  chimney a s s e m b l y  in s t a l l ed  

Top chimney sec t ion  and downdraf t  def lector  instal led 

Lower insulation, two flue g a s  and  two cyl inder  s u r f a c e  
T / C ' s ,  Spark Igni ter  and p ropane  fue l  l ine instal led 

12 

13 

11 

11 

Bra ided  s t ee l  cab le  b l a s t  mats fully instal led 

Dummy 20 lb. C 0 2  cyl inder  befor  e ins t rumenta t ion  
check-out d r y  r u n  

14 

15 

11 

12 

Dummy cylinder a f t e r  d r y  r u n  

T e s t  assembly ( r e a r  r igh t ) ,  p ropane  fueling cy l inder  
( r igh t  foreground),  i n s t rumen ta t ion  van  ( lef t  cen te r )  

4BA-240 Propane  Fuel ing  Cyl inder  with Brooks F l o w m e t e r  
and F i she r  LP G a s  Regula tor  

~ ~~ ~ ~~ ~ ~ ~~ ~~~ _ _  - ~- 

16 12 

13 17 Brown Potent iometer  with ca l ib ra t ion  balance for a u t o m a t i c  
p r e s s u r e  readout;  0-6000 p s i  Hel ico i l  Visual  Readout  Pres - 
s u r e  Gage (0-2000 p s i  gage not shown) with 0-5000 psi 
Teledyne P r e s s u r e  T r a n s d u c e r  (0-  1000 p s i  T r a n s d u c e r  
not shown) and a t tached  p r e s s u r e  bleed-off valve 

18 13 Minimite I1 T h e r m o e l e c t r i c  T / C  Visua l  Readout Potent io-  
m e t e r  with 4 channel  swi tchover  box  

18 23 DOT 3AA, 2015 ps ig ,  L inde  Type  "SI' Cylinder (N2) 
before  s t a r t  of T e s t - 3  

24 

138-7 

18 

25 

Cylinder a f te r  T e s t - 3  

Luxfer DOT E-6498 Aluminum Cyl inder  and Fire T e s t  
Apparatus Used by Luxfer  ( F r o m  previous  t e s t s )  



This document contains f i r e  t e s t  data whose purpose is to  support 
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A.  INTRODUCTION 

and validate the p r e s s u r e  re l ie f  device flow equations of CGA Pamphlet S-1. 1 

in the proposed revised 1978 version. These  equations have been used suc-  

cessfully for over 30 y e a r s  where  properly applied. 

The flow requirements  computed f rom these equations a re  for compressed 

Where the gas  is liquefied then the computed flow mus t  be doubled; i .  e. , gases .  

liquefied gases  must  have double the flow capacity for  a given cylinder water  

e apa d i ty . 
In the past  some f i r e  t e s t s  have been run  with undersize p r e s s u r e  rel ief  

devices. 

inder  capacity for a specific p r e s s u r e  relief device. 

cylinder capacity was indicated by cylinder rupture.  

not t o  be confused with those tes t s  designed to  validate S-1. 1 equations. 

validation tes t s  w e r e  per formed with relief devices s ized  to the minimum 

This was done knowingly in an  effort to  de te rmine  the maximum cyl- 

In these cases ,  maximum 

These types of t e s t s  a r e  

The 

-allowed by S--L 1-equations-for the cylinders-and-eontained g a s  e6 on-which -they- 

a r e  installed. The t e s t  data  here in  is for  such applications. 

Fire tes t s  have been performed to da te  by t h e  following methods: 

1. Gasoline open pan 

2. 

3. Chimney controlled gas 

The chimney type t e s t  has  been selected a s  the standard type fire t e s t  

Bureau of Explosives,  wood/ kerosene  bonfire  

because it provides the g rea t e s t  control over tes t  per formance  and maximizes  

reproducibility of t e s t  conditions. While the re  a r e  a number of factors  that  
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Spark Lgniter being installed thru base  assembly 
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17 . Brown Potcntiometex* with cdibratioll balance for  automatic 
pressure readout; 0 - 6 0 0 0  ps i  Helicoil Visual Readcut  Pres -  
s u r e  Gage  (0-2000 ps i  gage not shown) with 0-5000 p s i  
Teledyne Prcssare Transducer ( 0 -  l O C 0  psi Transducer  
not shown) and attached p r e s s u r e  bleed-off valve 
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DATA PACKAGE 

AND 

FIRE TEST BACKGROUND INFORMATION 

FOR 

DATA POINT 1 

NON-LIQUEFIED, HIGH PRESSURE GAS IN 3A 

OR 3AA CYLINDER (CASE 1A O F  T A B L E  1) 
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DATA PACKAGE 

AND 

F I R E  TEST BACKGROUND INFORMATION 

FOR 

DATA POINT 2 

NON-LIQUEFIED, HIGH PRESSURE GAS IN 3E TYPE 

CYLINDER (CASE 1B O F  T A B L E  1) 
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NOTES : 

1 .  

2 .  

3 .  

4. 

Cylinder to meet DOT., 
Perm i t 6498 

Capac i t y  : 
150 c u . f t .  a t  2015 ps 
water v o l . =  

Test Pressure 

Service Pressure 

1800 c u . i n .  min. 

3360 p s i g  

2015 p s i  

I & LUXFER USA LIMITED 
RIVERSIDE. CALIFORNIA _ -  



Luxfer USA Limited 
1995 Third Street, Riverside, California 92507 

Mail: P.O. Box 5300 - 92517 
l e  le p h on e 714684-51 10 TWX 910-332-1755 

November 14, 1978 

M r .  B i l l  K a l a s k i t  
Super ior  Valve Company 
2200 Nor th  Main S t ree t  
Washington, PA 15301 

Dear B i l l :  

Enclosed please f i n d  the fo l l ow ing :  

1. 
2. Propane Burner Sketch 
3.  Pressure Pak Valve Drawing 
4. B luep r in t s  C50 and N150 
5. 

B o n f i r e  Test Data Sheets - Tests 331, 332, 335, '336 

Photograph o f  Propane Burner and Cy l inder  From Previous Test. 

Bob Jernberg says you should have a drawing and t e s t  report o f  h i s  va l ve  used 
on t h e  Linde c y l i n d e r .  

For your  t ime temperature curves you w i l l  have t o  use Test  Numbers 335 and 336, 
as we d i d  no t  record any data on the  o the r  two t e s t s  a f t e r  t h e  safety  functioned. 

As added in fo rma t ion  we ran an experimental f u z i b l e  s a f e t y  w i t h  a f l o w  r a t i n g  of 
6.7 c f m  i n  a wood bonf ice  and i t  sa fe l y  vented 2000 p s l  o f  N2 i n  an N l S O  c y l i n d e r  
i n  2 minutes. 

The f l o w  r e p o r t  should be 9.75 cfm. 

~~~ . - 

L e t m e  know i f  the re  i s  anything m isshg .  

S i  m e r e l y  

A d @  - 
G .  H. Waite, 
P r o j  e t t  Manager 

3 1  

--- 

GHW: t d  



32 

DATA PACKAGE 

AND 

F I R E  TEST BACKGROUND 

FOR 

DATA POINT 3 

INFORMA TION 

LIQUEFIED, HIGH PRESSURE GAS 

CYLINDER (CASE 3A) 

IN 3A OR 3AA 





25 

. i- 

2 6  

DOT 3AA,  1800 Kidde C y l i n d e r  (COz) 
of Test-4 

Cylinder after Test -4  

36 
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Walter Kidde & Company, Inc. 
Belleville Aerospace and Commercial Operations 

Bellevillo, New Jersey, 07l09, U.S.A. 

r 
COMPRESSED GAS ASSOCIATION 

DOCKET 77-12 
- _ - - _  - 

FIRE TEST PROGRAM ON 
COMPRESSED GAS CYLINDERS AND 

PRESSURE RELIEF DEVICES 
FOR VALIDATION OF FORRWLAS 

IN CGA PAMPHLET S-1.1 
c 

L 

1 

CASE NO. 3A 

Cbarles-F. Willms, P. E. 
Sr. P#-oject Manager 
Nre rotection Systems 

I P 
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CALCULATIONS 

1. Water Capacity of Cylinder (Wc) 

3 1Gd. H20 8.328 lb. 

231 in3 Gal. H20 
W c  = 825 in x X 

2. Pressure Relief Flow Area (Ref. S-l; 1, par. 

= 29.74 lb. Water 

4.5; 4.6) 

A = 2 (0.00012) Wc = 0.00024 (29.74) = 0.0071 sq. in. 

3. Minimum Required Flow Capacity of Pressure Relief Device 
(Ref. S-1.1, par. 4.5; 4.6) 

Qa = 2 (0.154) W c  
= 0.308 (29.74) 
= 9.16 SCFM A i r  

Page2 of 4 
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DATA PACKAGE 

AND 

FIRE TEST BACKGROUND I N F O R M A T I O N  

FOR 

DATA P O I N T  4 

LIQUEFIED, HIGH PRESSURE 

CYLINDER (CASE 

GAS IN 3E 

3 w  

TYPE 
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Walter Kidde & Company, Inc. 
Belteville Aerospace ana  Commercial Operat ions 

bllovilb, N e w  Jerwy, 07109. U. 5. A. 

r 

L 

. .  

1 

COMPRESSED GAS ASSOCIATION 
DOCKET 77-13 

FIRE TEST PROGRAM ON 
COMPRESSED GAS CTLISXIERS XXD 

PRESSURE RELIEF DEVICES 
FOR VALIDATIOS OF FOR3KIAS 

IN CGA PAMPHLET S-1.1 

CASE NO. 3B 
J 

Charles F. IVillms, P. E. 
S r .  Project Manager 
Fire Protection Systems 





- - .  



. . -. . - . . . 

DATE DATC 

- . . . . . . . . - . 

O A T 1  O A l  L 

i .. : 
e 





e. .. 
. <  ‘ I  

‘ I  

* Elapsed 
Time - 
0 : o  G 

bb -- .4 s’o 
\- 

0:30 

1:oo 

1:30 

15’30 - 2:oo 

2:30 
I lo0 

3 :00 x.pc.13 

3300 ‘-3 : 3 0  
-. .- &bo- w \so0 

5:30 b 

i 

i 
I 
I 
1 

I 
! 

I 
1 

i I 

I I 
! 
! 

I 45’3 * 6:30 

S’S 

SY e:30 \ 00 
9 :oo  

9:30 

10 : 00 

.’ L 



FIRE 

DATA PACKAGE 

AND 

TEST BACKGROUND INFORMATION 

FOR 

DATA POINT 5 

LIQUEFIED, L O W  PRESSURE 

4BA CYLINDER (CASE 

GAS 

4A) 

IN 4B OR 
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f A t  request of Chief En,$" F e l i x  Smist of Shemood .Selpao, 320 Churah St., 
Laokport, ?dew Yark 14094, ic oonneotlon w i t h  m e m b e r  plant inspeotion May 30, 
1974 
-9 
Repreeentatlve Ruesel l  L .  %toa l f ,  Ju& outside Lookport, ??. Yo 

Three ( 3 )  DOT 4BTp240 oylindera marked t o  i n d i c a t e  238 pounds w a t e r  czapaoity, 
Serial Nos. A00643E, A00642E, and A00644E, mcirmfaotured 12-75, oontainlnt: 
100 lbs, propam, and equipped w i t h  SHGRIYOOO SEtPAC SAFETY VALVE w-435-375. 

the following fire t e a t s  were mnde on fUpl property of Customer Servloe 

. .  

I .* . . Y . *  . , a  . 
- 3  .- I I .  .. 

T m  of F~o..~................ Rood-Kerosem 

Ob8er~er8..~.~. Felix S d s % ,  Chief Engineer, Shenoad Selpao 

.I -. .' Fred Bgnach, Plronran, Asrtland F i r e  Co. 
Russcrll L. k'etoalf, Custmer Servioe, Shemood Selpao 

Chuok F u l l e r ,  Fireman, &stland Fi?e COO 
a ,  ( * *  I C. I,* Hima, senior fnspeotar, Ruroau of Explosives '-4 1 '32 

- 1  . . - - .  .. .. 
Tee% b b e r  ;:-< #% $2 #3 

. .  .. . - * .  . ..I-.-) !.- . 5 r l g a n b l  .: ~:.ll.'.i = ~ ~ l z o & ~ l  i, .:': - Poaition of 
Cy1 inder Vertlml-Valve Up Valve i n  Valva in 

F l r e  started I O a l O  AX 30:50 AM 11 :le AM 

Time at nhioh 
Valve O-Dened - .lor26 AM -- . lot68 AX - - '* lla17 AM 

..- 
Liouid P h S S  Vapor pherae 

._ .e 1 - 
e .  

1 .  A.. 2 ,  ,< ;-* % t p  

* 

F i r s t  flame about F i r s t  flame about 
30 feet maxhuor SO feet maxi" 
lengths lasted lengkh; lasted 
about 1 minute. . 45 6eoonda. 

11819 AM 
- '11121 Ax I 

11:22 AM 
'.. 11 a23 Au 
11:24 A!! 
11:25 AM 
11:25$ AM 
11:26 AM 
11:27 .AM. ' I  

F i r e  e x t i n =  
Wished and 
C y l i n d e r  de- 
finitely .,. - 
empty....... 10149 A)lb 11106 AM lla31 AM 

, . 1 .  , .  .- L . - .  t 
_ a  ,L. ,?!- '- 1 ,  I .  

Copy of Shemood Sdpao drawinK d8ted 7-69 of valve PV-435-376 attaohed. 

Hoturea of' t e e t s  attaohpd.. 
e 

-- . 
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ASSOCIATION-OF 67 

kumz!x7Gm LEmLL!LB@m@ 
OPERfiTlONS AND MAINTENANCE DEPARTMENT - BUREAU OF EXPLOSIVES 
AMERICAN RAILROADS BUILDING * WJ\SHlNGTON, D.C. 2m36 202/293-4048 

i 
R. R. MANION 
Vice-Preriden t 

R. M. GRAZIANO 
Director 

Felhx Smist ,  Chie Engr. 
Sherwood Selpac-A Hill Acme Co. 
120 Church St. 
Lockport, N. Y. 14094 

272 -1 -621 
SLF-Rh4 
July 8,  1974 

Dear  Mr.  Smist:  

Reference your  reques t  f o r  Bureau  of Explos ives  Approval of Sherwood 
Selpack Safety Valve PV-435-375. 

Be  advised that this letter wil l  consti tute Bureau  of Explosives approval  
of Valve PV-435-375, for use  on DOT 4BW 240 Cylinders  containing liquefied 
Pe t ro leum Gas,  maximum capacity 238 pounds wa te r .  

~~- ---If* e-may@ e o t f  ur-ther ser vim% ,-pleasead v j  s e. -~ 
~ 

Very t ru ly  your s ,  

R .  M. Graz iano  
Direc tor  

cc: C. L. Hines, Sr .  Inspector 
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DATA PACKAGE 

AND 

FIRE TEST BACKGROUND INFORMATION 

FOR 

DATA POINT 6 

LIQUEFIED, LOW PRESSURE GAS IN DOT 39 

CYLINDER (CASE 4B) 





LAB NO: 65007 

TESTED FOR: Pennwalt 

CYLINDER: 

SIZE 18 1{8  . .  

. .  . .  
. . .  

. .  
. .  . .  

. .  
. .  . .  

wg. NO. -64-666A 

Horizontal Horizontal 
CYLINDER 

T I M E  A T  WHICH 
VALVE OPENED 

TESTRESULT 

DOT Regutation 
re va. time for all tes ts  are lis 



~. 

Time 73 

250 250 1'1V 

1'36" 
L- . - 

, 250 1'53" 300 

400 

450 

325 

340 

350 

350 

250 

3 08 

400 

460 

520 

300 

360 

2'15" 

2'36" 

1'36" 2'201' 

1 I54 "(VO) 

2 '5 0" 

3t13" 

2 '45 It 

450 2'59" 

420 420 3 1 3"(VO) 

500 4'38'' 

525 6'36" 

3'50" 

4 '46" 

6'13" 

7'5" 

7'46'' 

a w i t  

340 

250 5 6l . I  

420 1'36" 200 

200 8'30" 200  150 

100 - 
-1 - 

100 

0 75 

Va-Open ~~~ ~ 

Cylinder Emptied 

. .  . -  

. .  

. 
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JR L A B #  

14877 

HART FORD 246-6551 TEST & INSPECTIOH REPORT ENFIELD 749-7441 

SHIPPED FROM VIA SHIPMENT OAT€ INV. D A T E  YOUR 
REFERENCE COMP PART 
NO. Jim Coripn Enfield, Conn. ut n 8 -2 5-7 7 

7 5  

AVERY, KI-:z-i-zr;nm. OLCOTT. I N C .  
P.O.BOX 988 

H ARTFORO, CONNECTICUT 06101 

PLANT LOCATION. BROAD BROOK ROAD.  ENFIELD. CONN. 06082 
SINCE 1923 

COMPLETE TESTING AND INSPECTION SERVICE 

MASS, FORCE. TOROUE. HYDROSTATIC FLOW. PHYSICAL, PROOF TESTINQ 

MASS SPECTROMETRY LEAK DETECTION. STATIC a DYNAM~C BALANCING 

SCALE a DYNAMOMETER. CALIBRATION. FLUORESCENT PENETRANT I NDT TESTING 

1 
condoe Ieg. co., Inc. 

r 
CHARGE 310 Verge Street 

TO Springfield, Hass. On29 
SHIP 
TO 

r 

J i J 

PART NO. DEXRIPTION PARTS CONFORWNG QUANTITY 

1 649 with 666 Disc 
PARTS NOT COWFORMWG 

V d l v e   ASS^= 

METHOD USED: 

Valve assemblys w e r e  i n s t a l l &  in an air flow rig with flow 

Inlet pressure to valve a s s d l y  was maintained @ 100 PSI 

pressure, flow can be calculated in Ib./min. 

___ rates -be ing- pr =-is ely - m e a  sur ed-u s irtg- mi t ical flow nozzles. -- ---- 

/ / $ 9  PSfA 
Knowing the size of the critical f l o w  nozzle aod I t s  inle a 

CG 3 
649 Valve Assp.- @ 100 B I G ,  H= 1.38 lb/min, p=.0728 l b / F t  ATPI., 

EQUIPMENT USED. 

Critical Flow Nozzles: Pressure Gages- 0-125 PSI QI 9164 
S/N 7496 .070 Dia. 0-100 PSI USG S/N 1 
S J N  7861 .091 Dia. 

- - ..... - .. - - - ..--- 

Thm obovm pats  hove bem corelully tested in accordonce with above methods.. This inspection i s  l imit4 to dolocts disclosmd 
horn obovo method only. OUR LIABILITY NOT TO EXCEED COST OF RE-INSPECTION OR RE-TEST. 

S u b ~ a i b d  ond 3r-n to bclors mc 

t h i s  .................... dol of .......................... 19 ..... (5eol’ 
................................................................... 

N o t a y  Public 51J lnrwctar 
AI.. -A&.-:. .in.. ..A;.-. . . . . . . .  
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DATA PACKAGE 

AND 

FIRE TEST BACKGROUND INFORMATION 

FOR 

DATA POINT 7 

LIQUEFIED, LOW PRESSURE GAS IN DOT 39 

CYLINDER (CASE 4B) 



T. c. asontf. Dinreron LWP CHIW IIIDPCROR 

C W. SCHULfZ. Catrr C n r u ~ s r  

- . 

..  

. .  Fire Tes t  

272-8 FILE t4zrt.ia;n ........_...... ........._....._................I ......._........_.-”_. 
L w  FIATO R Y  rJ u r ~ L I P R  ............. .............-.... ...-..-......_..-... I.-... ~ ( - j ! $ l - ~  

- on Cylineer 



* . .  . . . .  . . . .  .:. 1 ;  . . .  . . .  . .  , . ' ; .> _. 
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DATA PACKAGE 

A ND 

F I R E  TEST BACKGROUND 

F O R  . 

DATA P O I N T  8 

LIQUEFIED,  LOW P R E S S U R E  

CYLINDER (CASE 

1 [ N F O R M A  T ION 

GAS IN 

4B) 

, 

D O T  39 
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FILE IJvrau c r............. 372-5 ... ...-\ ......-.........................-.. ......... :...... 
6C4 I ;;; 

L A n O  R A T 0  HY r: Uh:IlER ...................... ....- .. ....-................_..... ........ 

F i r e  Test on  Cyl inder  

PHU'J'ISALT CEC:<IC?l.i.S CORPOz;:TIO:! 

The oiaxi.nun p r e s s u r e  of  111 3 p s i g  :,,TSS reached  z:bsut  
7 I/? mimites a f t e r  tile f i r e  was s t m t e d  arlci t n c  c;rlin?,t?r 
took 14 n i n u t e s  t o  en?ty, 

~ ~ _ _  ~ __ ~- ~~ ___ - ~ - ___ -~ 

- As i n  the  p rev ious  t e s t ,  t h e  b D t t o 3  p a r t  af the  
v e s s e l  gave ev idence  of  'nsv_i,n; been i leeted verjr strcngl;br 
while the up_cer p a r t  i-rhich co:iteined th .2  valves still k d  
u n d i s c o l c r e d  p a i n t  on it. i n  this t e s t  t h F  plastic inner  
p a r t  of the v a l v e  a t t a c h e d  t o  til;. e d u c t i o n  t'abe melted out .  

'The c y l i n d e r  t e s t e d  conp l i ed  vLth §173,34(d) o f  
the Department of T r a n s p o r t a t i o n  Regu la t ions ,  

C, W, Schul tz  

. . .  
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'1 IYS ;. Clr l, s PEC! 

- 2 A - 1 /  
I (ma 

-21-31 
Over r? 1 1 

Min. T h i c k n e s s  .DG2 . lb. Body. Tare I:'t : -3-2- _ _  

to meet 211 cons t r u c t i o r !  , tes t i r i 5 ,  and r;..z-rki.iig rcquircxcnts a s  per  . skc 
on reverse and CGA proposed snccification 39, except size, Cylinder KII 
be clean, dry ,  and f r e e  f r o n  any f o x e - i ~ n  m t c r i a l .  N i n .  ' B u r s t  ?recsGr 
t o  . b e  650 p s i  averagc 750-800. Cylinthr n u s t  be czntsble of w i t h s t a n d  
a 3 ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ i t i ~ ~  onto  solid cc::cretc \eiIien 9 S Z ; - ' f u l l  o f  wate  

w i t h o u t  d2.nz:qc to valves. E a c h  cyj. inder as f i l l e d  f o r  s h i n z i c n t  m u s t  b 
subrccrsion or tested by equally e f f i c i e n t  meafis without evidence o f  . 
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Rubber or nictal stamp lot No. as f o l l o w s :  941667-1 
0 .. (!-lo. , Day, Y r . ,  l o t )  on handl'c. .. 

.--.-----_-___---------.---.--------I -_-I- I ______ 
? a i n t  one c o a t  gloss white, green,  or othcr co lor  per  o X c 3  
Decorate bv s i l k  s c r e e n  or lidml as ner order 
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. M r ,  Robert B. Schacfer 

Pennwalt Corporation 

..Three Parkwzy 
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- NIanager, ,Packaging 
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: .  .Attached is a copy of our dr2wing 620SX4 (S/11/70), showing the 
' 7  ..-..-valve and hip tcbe we recently- supplied to you for  yaur 125: rcfrigczant 

. ~ : ' .. 
. .  . .  . .  . - .  . .  

...:.'D ear Bob: 

. -  . .  

. . .  - _ _  . . . . .  . . .  . . . . . . .  . . . . .  , 

. . . . . . . . . . .  . . . .  . . .  . . .  . . . . . . .  . . .  . . . . . .  .. .. 
. - . --.containers. 

. .  . .  . ,  
. .  

. .  
. . . . .  

- .  

. .  

. . . . .  :> . - .  . . . .  . . . .  . . . . .  . . . . .  . .  
. -  . 

. . ' .  ' ' 
. . , .. 

. _. . 
. . . .  

. .  . .  

. . . . .  

. .  

. . _  
. .  __. .: - -. 

=_ . r .  

. .  . .  
. .  . .  

. .  . . ' - .  .  so, att2che.d is a copy'of our. ilra&ing ~ $ S S  (~/11/70) a~clstizt- 
. .  

.I . 
~. 

. . -  ----ing.our type SD 87 szfety device which is thc iusiblc inctal safcty only, 
:"The attached copy of the Bureau of Esplosivcs' lcttcr dated August 3, 

... .~ ... - -~~ ~~ 

. . '  
.. . .  ... . '_ m i  . .  . . . . . . . .  

97'0, gives app.rova1 of this dcvice. 
~ ~ ~~ ~~ ~ ~ ~~~~~ ~~~~~~~ 

- .  

. . .  
- -. 2 . .  

.; . .  .........jYb en used in your particulrr .application, the com.bined safety . .  . .  
. . .  ' .  

. ....:-.cap acities of OUT 6408 spring-loaded safcty and the new poured-ix? fcs ib lc  

:.:;the container can hold a total of ,143. 85; of Refrigerant 22 or 1632 of - 
. . .  

_ .  
..-.,-lzmetal safety gives a combined watcr ca2acity of 137;. Tnis mezns that 

. .  
...... . -  . 

. . .  .- .:: I :  . .  . . . . .  

. . . . .  
_ . .  , . . ._ . . . . . .  . .  - . .  . :. . . . . .  . . . . . . . . . . . . . .  . . . .  . . . . . .  .. c _.  -. 

. .  . . . . .  
' . .  

. . .  . . .  

, .  

. . . .  . . . .  L - . 

. .  . .  

. -  .':- . .  .i . . .  
- .  

. . .  

. .  

. . . . . .  . . .  . . .  

. .  

. _  . .  

. .  . .  

. ' . ' m E P H O N B :  A n C A  CODC *717-2-?L)-OoOO 
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FIRE 

DATA PACKAGE 

AND 

TEST BACKGROUND INFORMATION 
, 

FOR 

DATA POINT 9 

LIQUEFIED, LOW PRESSURE GAS IN 4E 

CYLINDER (CASE 4C) 





31 

before start of Tes t -7  

32 

Cylinder after Tes t -7  

33  

Loo 



35 DOT 4.E240 Aluminum Cylinder (Worthington), 
before start of Test-9 with baffle around valve 

R-22, 

336 Cylinder a f te r  Test-? (Note suxface not f ros ted)  



1 I 

4 

~ 
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DATA PACKAGE 

AND 

FIRE T E S T  BACKGROUND INFORMATION 

FOR 

DATA POINT 10 

LOW PRESSURE, CRYOGENIC GAS IN 4L 

CYLINDER (CASE 5) 
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C M m  CGA Safety Device ADDRESS WRITER CARE OF: 
Union Carbide Corporation 
L i n d e  Division 
Old Saw Mill River Road 
Tarrytown, N.Y. 10591 

0 
Fire  Test of Insulated Cylinder 
with Aluminum Jacket 

S": 

m: W. Kalaski DATE: November 10, 1978 

cc : F. IIuber, Jr. 
R. 0 .  Tribole t  

Dear B i l l :  

Attached per your request a r e  the following: 

1. 10 copies each of Photos 337-72 and 345-72 showing the 
cylinder before and a f t e r  f i r e  test. 

NOTE: A 1/16" aluminum disk x 17-1/4" diameter w a s  placed above the  
piping (except f o r  the valve s t e m )  p r io r  to f i r e  test .  N o t e  
t h a t  the e n t i r e  aluminum jacket and shroud melted during t)e 
f i r e  t e s t ,  as well as a portion of the insulation. The s ta in-  
less steel  inner vessel  w a s  i n t a c t  a f t e r  the f i r e  t e s t .  

2. 10 copies of Photo 350-72 showing piping a f t e r  f i r e  
test. Note t h a t  a l l  but the i n l e t  p a r t  of the C G - 1  device i s  missing. 

- ~ _ _ _ ~ -  3. 10 cop-ies of a p lo t  of preshure versus time f o r  t h e  ~~ 

test. Temperature readings were not recorded f o r  t h i s  gasoline-on- 
water pan f i r e .  

4. 10 copies of B77-LIN-024. Rated'burst pressure w a s  
I !  175 psi @ 72F. 
- e  . .\ 

I am a lso  enclosing the copy of the October 30, 1978 F i r e  T e s t  D a t a .  q'. 
?y 

PEL/mbb. 
Paul E. Loveday v+ 
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337-72  DOT 4L, Aluminum Cylinder, Insulated 
(Liquefied 0 2 )  before  start  of t e s t .  345-72 Cylinder a f ter  t e s t  

350-72 Piping after t e s t  

350-72 



. .  
' 9  

ADDRESS blRX"R CARE OF: m T r E E  CGA S a f e t y  Device 

SUBJECT: Data re  I n s u l a t e d  Cy l inde r  
F i r e  T e s t  P o i n t  1 9  

To: William Kalaskie 

Union C a r b i d e  Corpora t ion  
Linde D i v i s i o n  
Old Saw M i l l  R i v e r  Road 
Tarrytown,  N .Y. 10591 

DATE: September 27, 1978 

' c c :  R. 0. T r i b o l e t  

Attached i n  suppor t  of t h e  P o i n t  1 9  f i r e  t e s t  are t h e  fo l lowing :  

1. The Appendix A forms i n c l u d i n g  tes t  d a t a .  
2. BSU Drawing 77-LIN-024. 

It should be  noted  t h a t  t h e  c y l i n d e r  t e s t e d  was n o t  stamped as a DOT-4L 
c y l i n d e r ,  s i n c e  i t  had an aluminum j a c k e t .  As expec ted ,  s u b s t a n t i a l  de t e -  
r i o r a t i o n  of  t h e  j a c k e t  occu r red  d u r i n g  t h e  t e s t ,  as w e l l  as some d e t e r i o r a -  
t ion  o f  t h e  i n s u l a t i o n .  

The c y l i n d e r  conta ined  38 lbs .  of p r e s s u r i z e d  l i q u i d  oxygen a t  t h e  s t a r t  of 
t h e  t e s t .  The i n i t i a l  p r e s s u r e  w a s  42  p s i g ,  and i n c r e a s e d  to  a maximum of 
65 p s i g  dur ing  t h e  f i r e  test .  (Water c a p a c i t y  of c y l i n d e r  w a s  4 2  l b s . ) .  

The most r e s t r i c t i v e  flow area o f  t h e  CG-1 device  w a s  1 / 4  i n c h  diameter ,  
p rov id ing  an a r e a  of 0.0491 s q .  i nches .  

Based on t h e  l a t e s t  S-1.1 Revis ion  approved by t h e  CGA S a f e t y  Device Committee 
t h e r e  are s e v e r a l  op t ions  by which t h e  dev ice  can be  q u a l i f i e d .  

________ t h e f  i r e  t e s t  resul- t  sho-ws _ t h a t  - the full--scale-cyl-inder-has adequate-protec--- 
t i o n  wi th  the  CG-1 device  used .  An a l t e r n a t e  a m r o a c h  i s  t o  s i z e  t h e  dev ice  

By 4.9.2(e) ,  

p e r  4 .9 .2(a) :  
1 1  

Qa = Gu = 60(4.0) O a a 2  = 189 cm 
Convert ing t o  t h e  area requ i r ed :  

* a = q'm $-/260P1 
where: a = r equ i r ed  f low area, i n .  2 

qlm = f low r a t e ,  CFM a t  60F and 14.7 p s i a .  
Sg = s p e c i f i c  g r a v i t y  o f  g a s  r e l a t i v e  to  a i r .  

T = temperature ,  R. 
p l  = p r e s s u r e ,  p s i a .  

a = 189 $-/260(189.7) 
2 = 0.0874 i n .  

I n  t h e  Appendix A summary, p l e a s e  d i s r e g a r d  t h e  Minimum Required Flow, s i n c e  
t h e  requirements  o f  paragraph 4.6 of t h e  1969 E d i t i o n  of  S-1.1 were app l i ed .  

Contact  me i f  you need a d d i t i o n a l  in format ion .  

PEL/mbb 

*Formula from BS&B Pub l i ca t ion  No. 77-650.  
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Paul  E. Loveday """a- 



AYYENDIX .4 (Continued) 

TfST D.4TA 

This Form is suitable for Test Dat;! using Orifice Aletei-s. 

Test 3Jedium'- Xir i r  or Same of Gas  . Specific Gravity 

1.40 28.96 . 
Ratio of Specific Heats [k) 

- ES t= B 3JoIeca!ar "eight, - 

- 1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IS. 

Rcsezling Pressure-psig. 

F1.a n g i bl e D i sc-€3 u rs t ing Press u r e p s i  g. 

Fusible Plug-Yield TemperatureAegrees F. 

Flow Retin& Pressure-pia. (psig + 14.7) 

Orifice Dkmeki-Inches 

Neter Pipe-Inside Diarxter-hches 

OriSce F?.ctor (For Flow in CF31.) See Table 3 

Constant (Item s s -1 
Differential P r e s s u r e  / inches \Vater 

Flow Ten; )erz tor4egrees  F. 

~ ~ ~~ 

Start to Dischzrge Pressure-psig. 

. _  

Temperzture Correction F2ctor. See Table 2. 

Supei.compressibilitr Fzctor (Air = 1.0) 

Gas Const2nt Ratio(*). 

1 

- 
16. -AVE'I:=I\T,F: FLOII' AT 60 F and 14.7 psia 138.75 C D l  

(*) G2s constant ratio for air = 1.0; for other than air = 35!i/Gas Consbnt (C). See Figure. 1. 
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DATA PACKAGE 

AND 

FIRE TEST BACKGROUND INFORMATION 

FOR 

DATA POINT 11 

LIQUEFIED, LOW PRESSURE GAS IN -DOT 4BW240 

CYLINDER (CASE 4A) 
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Test 11A 

Relief Device Actuating 

For First Time 

Test 11B 

Relief Device Actuating 

Test 11C 

Relief De vice Act uat in g 

For First Time 



T e s t  Mcdiurn - A i r  

This F o r m  is sui table  lor  Test Data u s i n g ' o r i f i c c  Mctc r s .  p y o  e -" c I ; -d  

Specific Gravity 1.0 

- 
ITEM 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 
~~ 

9. 

10. 

11. 

12. 

13. 

$14. 

$15. 

S t a r t  to Discharge Pressure-ps ig .  

R e s e a l i n g  Pr e s sur e-psig . 
Frangib le  Disc - Bur s tjng P r  cs sur  e - psig. 

Fus ib le  Plug- Y ield Tempera ture-  degr  e e s  F. 

Ear ometr ic Pres s u r  e - ps ia. 

Flow Rating Pressure-psia. (psig t Item 5 )  

Orif ice  Diameter-Inches 

Meter  Pipe-Inside Diameter-Inches 

Flow Pen Reading-Units 

_ _ ~ _  - . 

Chart Factor  (For Flow in CFM)-CFM/Unit 

Assumed Flowing P r e s s u r e  for  which Or i f i ce  
was Bored-psia. 

I tem 6 m '  Pressure Correc t ion  F a c t o r =  

Flow Tempera tu re  Pen Reading-OF 

Tempera tu re  Correc t ion  Fac to r  to 60° F 

F l o w  (Items 9 s 10 x 12 x 14)-SCFM. 

16. AVERAGE FLOW AT 60' F and 14.7 psia. 

- - 
SAMPLES 

7. 36 
50 

4 9 4.* 

( . O O O ~  

4 4  

\ . O r 5 8  

373.8 

3 F l o w  Tcnipcrature Corrcc t ion  Fac tor  takcn from Pagc 281, Prjn'ciples and P r a c t i c e  
of Flow hlctcr  Enginccrinq by L. K. Spink. 

** Density Correct ion,  Supcrcompressibil i ty and Gas Constant Factors for A i r  = 1.0 



R. M. CRAZIANO 
Director and Chid  Intpetor 

W. S. CHANG 
Chief Chemist 

Fib Numbu 2 7 2-1-206 
hbOralory Numbrr 6 7019 

J a n u a r y  16, 1980 Laboratory 0.t~ 

FIRE TESTS ON COMPRESSED GAS CYLINDERS A N D  SAFETY VALVES - 
LabNo: 67019 

Tested For: Sherwood Selpac, Lockport, NY 7 

Cyl inder:  

Mfg. Lee Cylinders 

DOT Spec. 4BW240 

Loading 1 0 0  lbs .  Liquefied Petroleum Gas (Propane) (2 -Wf  &nR b ~ ~ c ~ f y )  

O b s e r v e r s  Felix Smist, Sherwood Selpac, W .  S .  Kalaskie, Superior 
Valve, Robert Jernberg, Pressure Pak, .C.  Lo Hines, S r .  
Inspector (€3 of E ) .  

2 3 Test Number 1 

'Position of 
cyl inder.  Vertical (Valve Up) Horizontal Horizon t a  1 

Time at which . 

valve opened. 7 min. 30 sec. 6 min. 30 sec. 8 min. 30 sec. 

Test Result 22-23 min. 
Cylinder emptied. a t .  

13 min. 1 7  m i n .  3 0  sec. 

Complies with Section 173. 34(d)yps 

W. S. Chang 
Chief Chemist 
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E. CONCLUSIONS 

1. Since all p r e s s u r e  r e l i e f  devices were  intentionally s ized  to the minimum 

allowed by S-1. 1 fo rmulae  with no tes t  f a i lu re s ,  the t e s t  r e su l t s  show that 

the formulae a r e  valid regard less  of s ta te  of gas ,  high or low p r e s s u r e ,  

metallurgy and method of fabrication. 

Chimney f i r e s  a r e  reproducible  and controllable. 

It is necessary  that t h e  f i r e  be  maintained for  any gas  a f t e r  actuation of 

the relief device unt i l  the p r e s s u r e  is  negligible o r  unt i l  ten minutes has  

elapsed. 

2. 

3. 

F. RECOMMENDATIONS 

1. * Provis ions must  be  made to ensure  that the f i r e  is maintained af te r  

relief device actuation. 

4 Provis ions mus t  be  made to ensure  good reproducible  reignition in the 

event the fire is extinguished before the t e s t  is completed.  - - ~ ___ _ _ ~  

* Two of the four thermocouples specified in the  fire test procedure  should 

2. 

___-- - 

3.  

be attached to the cylinder to r eco rd  surface t e m p e r a t u r e  a t  two elevations. 

The remaining two should be located diametr ical ly  opposite in the  flue gas  

s t ream.  This  is preferab le  to all  f o u r  thermocouples being located in t h e  

flue gas.  

4. * The su r face  thermocouples should be insulated from the  flue gas. 

5. CGA Pamphlet S-1. 1 should be used, by re ference  of CFR-49 171.7 as 

a means for  selecting and sizing p r e s s u r e  relief devices .  

* These recommendations were  implemented during t h e s e  fire tes t s .  


